G. Rank et al. 101 In addition, COMPTEL has the unique capability of detecting individual neutrons in the energy range from approximately 10 MeV to 100 MeV. The measurement is similar to that of ~,-rays, but for neutrons hard-sphere scattering is the basic mechanism. The COMPTEL data undergo a pre-selection onboard the satellite, where a possible neutron signal is separated, mainly by a discrimination in pulse shape, and telemetered in a special neutron event stream (for details see McConneU et al., these proceedings) .
To avoid background of charged particles, the whole instrument is shielded by anti-coincidence plastic scintillators. To suppress additional 3'-ray and neutron background originating in the Earth's atmosphere and the instrument itself, only events being compatible with the direction of the Sun are accepted. This uses the imaging capability of COMPTEL, as it has been demonstrated earlier for the June 11 solar flare (Rank et al., 1992) .
The remaining background shows orbital variations due to changes in rigidity and spacecraf orientation relative to the Earth. However, 15 and 16 orbits before and after the flare, the orbital parameters are reproduced quite precisely. Therefore, these data can be used to generate a model background.
The interpretation of the data is very difficult due to several effects which are caused by the enormous X-and ~'-ray flux during the flare: There are (1) severe deadtime effects, (2) the occurence of multi-hit processes in the telescope and (3) an overflow of the limited event buffers and the telemetry capability.
OBSERVATIONAL RESULTS
On June 11, 1991, the active solar region 6659 has produced a huge flare, being accompanied by a prominence. Optically it was classified as a 3B event and in soft Xrays as a X-12 GOES event. X-ray emission started at 1:56 UT, reached its maximum at 2:09 UT and faded away at about 2:20 UT. Orbital sunrise of CGRO had taken place at 1:48 UT, a few minutes before the flare onset. Hence, the temporal evolution of the flare could be studied for a whole orbital period.
Analysis of COMPTEL v-ray measurements: A time history of the June 11 solar flare can be obtained from COMPTEL telescope data by correcting the measured count rate for background and live-time effects. The y-ray emission starts at about 1:58 UT, shows a first peak at 2:00 UT and reaches its maximum at 2:05 UT. This indicates a faster rise to the maximum than in soft Xrays. After the maximum, the ~'-ray emission in the 2.0-2.5 MeV range shows exponential decline with a time constant of 11.8 minutes during the flare orbit. In the next two orbits a line signal is still remaining. This indicates the production of the 2.223 MeV line and therefore the presence of neutrons for at least 4 hours after the impulsive phase Rank et al., 1992) .
To obtain preliminary values for fluences, we set tight restrictions on the incoming direction of the ~,-rays in order to get a photo-peak response for the detectors. In this case, the effective areas from the calibration can be used. They have to be corrected for data restrictions (some restrictions are different from the calibration standards) and for the incomplete module combination (two modules of the lower de-tector were turned off). The remaining effective areas are in the order of 6 cm 2, slightly depending on energy.
The fluences were calculated for the whole flare orbit, beginning at the onset of the flare (2:00 UT) and ending at the orbital sunset (3:00 UT). For the 4-7 MeV range we obtain a fluence of ~b4.7 = 138+8 )' cm -2. For the 2.223 MeV line the fluence in the range from 2.1 to 2.4 MeV is given by dP2.2 = 114+18 )' cm -2. This leads to a fluence ratio of d~2.2 / ~4-7 = 0.83_+0.14.
Assuming the same acceleration conditions as they have been studied by Hua and Lingenfelter (1987) , a preliminary estimate of the spectral hardness of the accelerated proton spectrum can be made. In the case of a power law spectrum, as it would appear for non-relativistic shock acceleration, we get a spectral index of s = 3.6. For second order stochastic acceleration we would expect a Bessel function with aT = 0.02.
Analysis of COMPTEL neutron measurements: The analysis of the neutron data is performed in the same way as it has been done for the y-rays. However, some effects complicate the analysis:
During the most intense part of the flare, pulse pile-up effects of the T-and X-ray flux produce a strong signal which is not related to incoming neutrons. These events are arriving at the Earth when the electromagnetic signal is expected. But calculating their emission time at the Sun, they are emitted long before the flare onset. Data restrictions on the energy thresholds of the detectors, combined with tighter windows on the pulse shape discrimination and the time of flight from the upper to the lower detector remove the bulk of the artifical counts during the impulsive phase. However, a few counts still remain. These are scaled up by huge live time factors producing single spikes before the onset of the flare. As they are not related to neutrons they were excluded in the figures.
A phase of extremely low count rate follows this artificial signal. It is caused by the dead-time effects due to the huge X-and )'-ray flux. The dead-time situation is improving when the neutrons arrive. Nevertheless, a live-time correction has been applied to the neutrons in the same manner as was done for the )'-rays.
In figures 1 to 4 the time histories of the neutrons are displayed. The count rates in the four energy ranges 10-20 MeV, 20-40 MeV, 40-60 MeV and 60-100 MeV are calculated back to their emission time at the Sun. A phase of negative values appears in each picture. It is caused by a suppression of counts beneath the background level during the impulsive phase when the dead time is great. The start and end time of each plot is defined by the satellite orbit.
In the lowest energy range almost no signal can be found in the flare orbit. Neutrons with these energies are travelling so slow that they arrive at the end of the satellite orbit when the neutron background from the Earth's atmosphere makes a detection difficult (most recent analysis performed after the Workshop has shown that there is an excess during the next two satellite orbits. This would be in very good agreement with the extended signal of the 2.223 MeV line).
For the higher energy ranges, especially for the 40-60 MeV range, a significant signal can be found. The events are measured at times when neutrons from the impulsive phase are expected to reach the Earth. 
